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Regulation of Spider Mite Populations by Predacious Mite Complex
in an Unsprayed Apple Orchard
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Horticultural Environment Division, National Horticultural Research Institute, RDA, Suwon 441-440, Republic of Korea
'School of Bioresource Sciences, Andong National University, Andong, 760-749, Republic of Korea
*Entomology Program, School of Agricultural Biotechnology, Seoul National University, Seoul 151-742, Republic of Korea

ABSTRACT : Spider mites and their predacious mites were surveyed in an apple orchard where pesti-
cides have not been applied for a long time, to understand the undisrupted predacious mite complex
and their role in the controling spider mites. Spider mites occurring in the orchard were different to
those in conventional orchards. A few Tetranychus urticae and Panonychus ulmi were observed, while
T. kanzawai was abundant during growing season. Four species of phytoseiids, Amblyseius eharai, A.
kokufuensis, A. womersleyi and Typhlodromus vulgaris, and one stigmaeid species of Agistemus termi-
nalis were observed from leaf samples in the orchard. Among them, 7. vulgaris occurred from early
cool season with low T. kanzawai densities through to mid- and late-season. A. womersleyi was observ-
ed only during mid-season when 7. kanzawai densities were high with hot weather. Amblyseius eharai
and A. kokufuensis occured only in early season, but A. terminalis density increased from mid-season
and lasted to late-season. The predacious mite complex regulated the density of 7. kanzawai approxi-
mately under 8 mites per leaf. Tentatively concluding, 7. vulgaris is an adaptable predator at lower
prey density under cool weather condition, and A. womersleyi is effective predator at higher prey den-
sity under hot weather condition. Further, the biological control strategies of spider mites in Korean
orchards were discussed based on the predacious mite complex.

KEY WORDS : Biological control, Typhlodromus vulgaris, Amblyseius womersleyi, A. eharai,
Agistemus terminalis

= B 1 Qgdes mAFA ke Al 2 Sl F TN 259 el F
Hezxd 245 old3lr] $15te] A7|ZE AIE AEZIIA] e AR A7 289 Y=y
315 2ARI . GAlE A7|ZE AFESLA] ok B AL Fflo| A BAE T gl ol Sol e ‘QH&
B A A D AoelgeAst Aol A% 2ol sHen ALt 2

WAt ot A ol 2 Amblyseius eharai (Z1AE] o)2]-2-el), A. kokufuensis (3 °]ﬂ—-°H)
Typhlodromus vulgaris (| Fo]2]-2-ol), A. womersleyi (1€ o|g]-2-<l)) 5 4%2] o]z]L2-¢](Phytoseiid)
¢} wl-2-L-of F(Stigmaeidae) Q] Agistemus terminalis 180] WZAF QT 1 F T vulgaris= X2l
W) Y leel ART AF2IE BAE AASel 4557] A8 e
o} ¥ AL womersleyi® 127, 2} W=7l =2 o Sl AR T, A eharais) A.
kokufuensis'= %71 A & 71 2= LA5]R) O“ﬂﬂ- A. terminalis 827188 BAPL A)z2}3)
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= 3lsbq "kAlE 59U A el=HCroft and Hyot,
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Fig. 1. Seasonal abundances of predacious mites and spider mites
in an unsprayed apple orchard. The numbers of Phytoseiid are the
total of Amblyseius eharai, A. kokufuensis, A. womersleyi and
Typhlodromus vulgaris, and Stigmaeid is Agistemus terminalis.

tranychus suginamensis) 5 A-2N\F 3= -7} 4
ZF EAHRT 25l = 64 AAeARE d=r) 71
sted 79 A BRI E Bolom, o] A A 7
gute] Axe] WxgE Byl o] o|FRHE L "Wxrt
T3] FAasle] 7Y eREE G dx2 §AH
Rtk AL - AAE A7) o2 AEse Bk
HeM F2 FAFHE Aubo| oo} Aol 1-
291E)/509 $Foz 123 HAEE Axz wha)o)
A2l et £3 HLolF = o]e} 22 Aoz Wb
AR -

2 244 olledls Ut Agel Ysr} o5
e AR 59 ke G Astel A
o sk 2okl weby o] ZekE L ol %
ol Age) Wt 2ol wet 2asedw 997t
2 Wx7} SR = Qe}. Agistemus terminalis (R}E-2-of
5 : Stigmaeidae)= 2}-2-o] W=7} Al 79 25
38 A} YA AY TR Addoz ¥
Asisieh 29 oleigolFel A7l AN
= Table 13 79t ow, Amblyseius eharai Amitai et
Swirski (7] mg] o]2]-&-o), A. kokufuensis Ehara et Kato
(2 o)g]&-el), Typhlodromus vulgaris Ehara (2] 0)
2]-2-ol), A. womersleyi Schicha (1€ o]8]-Lol]) Z-0]9]
oh Ad2] 2ol Wsl we A w4 ol

2 AmeolelSol, EWola]gol, tFolg)Sel 5

olglet. o] F Zlme]o|e]gele} EelE]Soll 6Y
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B AL YA F2 U E Agele dA 92
vl dut AedoAle ZA EAFEIZ e Sl F
SFol ohich 2% HIRAE FAAL He b
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Yang, personal communication). ©}2F, $-2)v}e}l <=9]

S SR WAL 23D el gdE s E
o W3Sl (Tetranychus viennensis)$} ©lEo] I

o] Lo F HFoz V|EE ¢ cHBaik, 1959; Lee
and Ko, 1961). $-2jv}e} #5oA ol F aF2
ArapHor Z WAL 2 Zleoz U4HA Qo =
Lee (1990)= 70 A7MA]= Alah-goi7t - Fo]
govt 7 Fr Hube] eyl A= ko= wf
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ABE HED AWAL AR FYe] AHel
wrel JgRE Bore 4 ook ofd ZAEE JEr)e
o2 A5t A E S0 _u_El-Q 2] @
oA AL ool T2
ek oz baq 7193 YEAa AeAE
Sate] Aulae] whale] w2 Sof A & 73]
T 42 oA geldal Sof #e] g >
3= F83F AFHA7F @ Aok

Lo fe dutdoz oAEE AA e S
e Aoz oEA glow, I IEnd:=
olg]-Zollfol dAH ol ZH SolF AWEA AN
203 242 FHFGHD {HCroft and Hoyt, 1983).
VA UEAF U 2 9 ISR 78
NFE A Helz o] &3lHAM A=T 4 V] WE
o]t 3}74]“]' Ao e o]z]-gollF Ayl
52l frh Bamel 220] ohigleh 2 Al
Sl F AAEA w4 ojE] el FE & oE 2l
Sstel AH - 449 2= ALs PAV

Table 1. Number of Adult phytoseiid mites found on leaf samples from an unsprayed apple orchard

Species 20 May 4 Jun. 25 Jun. 2 Jul. 15 Jul. 26 Jul. 9 Aug. 27 Aug. 9. Sep.
Amblyseius eharai 2 3 - - - - - - -
Amblyseius kokufuensis 2 1 - - - - - - -
Amblyseius womerselyi - - - 1 2 1 - - -
Typhlodromus terminalis 4 5 2 18 6 4 3 5 3

*Not observed
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Fig. 1 9 Table 1el|X &} Zo] AAHzx7] Zlme]o]z]
o, 28 o]2] 3ol], HFolE] 5ol 52 A5l W=r}
g 2 AeelM Aoz E2 AeE {43}
Rt o] ZFA| 2hg-ef 2} ojg] ol o] FE W& sk
2w, 2Rgel 7t EABHA g HollA eolElSelir)
AHE &2 o 40%2 B2 AHE EAo oA
o] & o]g]3el7} *°‘°H‘rar o] glol= AL 75T

-z BAFE Zoloh AA| olF F2 o7
25k ohet %}H‘ﬁﬂ], 2 55 dAH ez o] 4
& 4 e Fo= ¢gwix glvhHelle and Sabelis,
1985). Ri 71" o] 2]gol e 2H-gelf W=} & ol
olef PR ol D& A eRos o
sk Ae gtow Sof ABH W) Beke +Us}
2 AZe A7E OBl A A% 2R DA
g Aeld.

AAR ez A5 PMolA LolF BEH w4
Metaseiulus (= Galendromus) occidentalis (Nesbitt) 2}
Typhlodromus pyri Scheuten % F Zo] 717 o] o]
45 U gubHd A T Fo] FEEA RHPen-
man et al., 1979; Hadam ef al., 1986; Bower and Thwai-
te, 1989; Croft e al., 1990), 7L & ¥ Fute] o] 45+
74<¢-5 g)th(Helle and Sabelis, 1985). 1990 A& n]
AR A AT dutdol e M. occidentalis
#} T pyrig] WAV go] 2: 18 M. occidentalis7} $-
Aspdr FE3e Aoz B sty cHCroft ef al.,
1990). et SkAES} B FukA) Hedel e
T. pyri7} Z7}38}3L M. occidentalis’= AFR}A|EA| =
+43] 743K (Dunley and Croft, 1990, 1992; Croft
and MacRae, 1992a). oj¢} 7+2 &ALS F4d IPM
AA ape A4l gof Wzl Wle} ole] WLd}

r EAR ol gele) AelH B4e 2y 49
T 4+ U7 it BAE 5 AARE 182
4 glo] Ygel Wwr} e AN E Azl T
3}ch(Helle and Sabelis, 1985). =3t T. pyrix- &3t
A%l 2 A7) el Aol W=k e AR
Z7)5E A& AEEta Ad 37 =A 7k 34
WollA] A1&% 4~ 9)vH(Helle and Sabelis, 1985). ¥4,
M. occidentalis'= & 7AZT 27| z ALsl= &
oz we 248 ¥ AsEE 21 Jer o
AHeolx EI/F 58 o]831A o=rHDunley and
Croft, 1990). WA dSoll Lxrt &2 Abejolrt
o] sisslel A3hd, #4 IPMe A SofF A
A A HE 2700 5ol W=t 2 AdeelA
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= M. occidentalis7} A A3} wE 58 JS
o Y WA ek IPM AHBLNN T 4
24 bl A2de Sslaa) g olBeE S5
of M3 gl Yot A on BopiA Fu
M. occidentalis®] |go] ZolSar, thAl T pyriz} 4
o] ZdHH(Croft and MacRae, 1992b; J.P. Nyrop,
personal communication).

2 2NN A Aot ¥ mesle) B
gxl Z1"elg] Lol = M. occidentalis®] e EA
S W2 Aoz AZAEE Lee (1990) &= A9}
o] gelle} ZEole] oo WAAAFIIEE FA 3}
31, T28°C ool Aoz ZIEolz]Sof
o] AR AZIHEo] V7] WEe MEd 7| T2
Al Hute]Zefe] Mg Koz JE £ glvim
B skl 28y} Lee and Ahn (2000)= 71" o]g]$
of 7} 30°C A 59] 2ol M whE &L w} o S
AlEg Holi gl F el AL Foz M3}
I et =3 Eelg ol AR WEr) 2 v
A A A=F TAYFE Bl F|AA HErt vto}
AW 2 HHE o|gddte EAYFE HAvKKim,
1992; Kim and Lee, 1993; Kim and Lee, 1994). & 719
olg]-goll s I FZoIA Hgol o) B2 A
o AL Toz AU RS AT YA
ol AEH ) A Dolel Sl AN F
Uwrb $ YAHE 1eY) RRvE PRHE 4
& pEdes 4Pske Aole & 4 MUcHKim er
al., 2002).

o9} o] A=} WAHE el gl T4
dgol 9EAsst A Ad20) 18 5 29l
o %o Wt FAS FolAlE A% Fel ol
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o1 ed G 4 A A T
g I E YR YA e Sel7t 2 AA
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23 PR g SEow FAATIL Fol o
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AR AASE ol 2= o DL A
(Han et al., 2003). 71¥€ o]2]-&-<l}:= Fig. 1 & Table 1]
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Ut el Aol AEHes SoF AR
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27) 4ol BEs} B W AR APs od ol
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tH(Croft, 1994).
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